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1.0 PROJECT DESCRIPTION 

The U.s. Environmental Protection Agency (EPA) requested PRC Environmental 
Management, Inc. (PRC) perform an operation and maintenance (O&M) inspection at the 
Ridgefield Brick and Tile (RBT) site in Ridgefield, Washington (EPA identification number 
WAD 009422411). The O&M is being performed as work assignment number 12R10047 under 
contract number 68-W9-0009 Technical Enforcement Support (TES) 12. 

PRC prepared this quality assurance project plan (QAPjP) to satisfy EPA quality 
assurance and quality control (QA/QC) requirements for receiving and analyzing split ground-
water and leachate samples at the RBT site. This QAPJP discusses data quality objectives (DQOs) 
and outlines QA/QC procedures for spiit sampling and analytical determination of hazardous 
waste constituents in ground-water and leachate at the RBT site. 

1.1 SITE DESCRIPTION AND HISTORY 

The RBT site is located at 3510 N.W. 289th Street, Ridgefield, Clark County, Washington 
in a rural area. The site is in the northwest quarter of the southeast quarter of Section 1 7, 
Township 4 North, Range 1 East, of the Willamette Meridian (Figure 1-1). The inactive landfill 
covers about 0.75 acres on the east portion of the site (Figure 1-2). 

The RBT site is owned by the Pacific Wood Treating Corporation (PWT) who owns and 
operates an active wood treating facility in Ridgefield, Washington. PWT disposed of about 5,100 
cubic yards of potentially contaminated log decking and yard cleanup waste and about 2,500 
cubic yards of boiler ash at the RBT landfill between 1979 and 1982 originating from the wood 
treating facility. Of the total boiler ash, only an estimated 5 cubic yards of ash has been derived 
from the incineration of a wastewater treatment sludge designated as a K00I/D004 hazardous 
waste. 

PWT has used several wood preservatives, including pentachlorophenol, creosote, and 
chrome/copper/arsenic solutions at its wood treating facility in Ridgefield. PWT has burned an 
estimated 20 millîon lbs/year of waste wood at its treating facility boiler, and, from 1979 to 1982, 
it burned about 32,000 lbs/year of a wastewater sludge containing the treating solutions described 
above. Due to its treating solution °content, the sludge has been designated a Resource 
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Conservation and Recovery Act (RCRA)-listed and -characteristic hazardous waste (K001 and 
D004). Ash derived from the incineration of the K00I/D004 sludge retains its RCRA hazardous 
waste designation. Additionally, any other solid waste mixed with the K00I/D004 sludge ash, 
such as log decking and yard cieanup waste, also becomes RCRA-listed hazardous waste. 

During an EPA inspection at the PWT Ridgefield wood treating facility, EPA discovered 
that PWT was disposing of the RCRA-listed and -regulated K00I/D004 hazardous waste at the 
RBT landfill. Subsequently, PWT submitted a RCRA Part A permit application for the RBT 
landfiil on May 23, 1983, thus obtaining interim status for the disposal facility. PWT submitted a 
closure plan for the RBT landfill to the Washington State Department of Ecology (Ecology) and 
conducted closure activities in September 1983, reportedly under Ecology supervision. As a 
result of deficiencies in the original closure pian and closure activities, EPA issued a Consent 
Agreement and Final Order to PWT in November 1986. As required by the order, PWT 
submitted a revised closure plan in February 1987 which was also determined by EPA to be 
deficient. An updated closure plan is still pending, however, a ground-water monitoring system 
was installed at the RBT site in August 1988. 

PWT has monitored on-site lysimeters, monitoring wells, and leachate from the landfill 
toe drain on several occasions since 1983. Concentrations of pentachlorophenol and naphthalene 
in both ground water and Ieachate have been typically below 2 micrograms per liter (JLg/L) and 
always below 10 jlg/L. Concentrations of arsenic and chromium in ground water and leachate 
have been typically below drinking water standards of 50 J.Lg/L. 

1.2 O&M PURPOSE 

PRC is conducting an O&M at the RBT site based on the objectives of the final O&M 
inspection guidance document for RCRA ground-water monitoring systems (EPA, 1988d) and the 
EPA O&M statement of work. Generally, the O&M will evaiuate how the facility operates and 
maintains its ground-water monitoring system in compliance with RCRA regulations, permit 
requirements, or other order requirements to which it is subject. 
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1.3 O&M OBJECTIVES 

The specific RBT O&M objectives are to: 

Evaluate if the facilitys ground-water monitoring system is in compliance with 
RCRA interim status ground-water monitoring regulations (40 CFR 265, 
Subpart F) and the Consent Agreement and Final Order issued to RBT in 
November 1986 (EPA, 1986d). 

• Evaluate the facilitys sampling protocol and methods including adherence to its 
approved or current sampiing and analysis plan. The plan will also be evaluated 
on its technical merits. 

• Evaluate the adequacy of the facilitys analytical program and performance by 
receiving and anaiyzing split ground-water and leachate samples. 

• Evaluate the facilitys maintenance of its existing ground-water monitoring system 
by determining that field sampling devices are in working order, that the facility 
is abiding by maintenance provisions outlined in its sampling and analysis plan, 
and that individual monitoring wells in the ground-water monitoring system yield 
representative ground-water samples. 

Additionally, EPA is considering a clean closure option for the RBT landfiil. For this 
alternative, EPA needs supporting analytical data to aid in site characterization. Therefore, EPA 
has requested that analyses be performed on the split ground-water and leachate samples for 
certain parameters (including polynuclear aromatic hydrocarbons (PAH), chlorophenols, arsenic, 
and chromium) using EPA-approved analytical methods having detection limits at or below 1.0 
¡ig/L. Split samples will also be received and analyzed for volatile organic compounds (VOCs) 
using method detection limit criteria as specified in the Contract Laboratory Program Statement 
of Work for Organic Analysis (EPA, 1990a). Summary information regarding the RBT sampling 
program is provided in Tables 3-1, 4-1, and 4-2. 

1.4 O&M INSPECTION ACTIVITIES 

PRC will meet the objectives and additional data needs described above by observing 
RBT field sampling activities and receiving split ground-water and leachate samples. PRC will 
evaluate whether the RBT sampling activities follow the requirements in 40 CFR 265 Subpart F, 
the Consent Agreement and Final Order, the RBT sampling and analysis pian, and generally 
accepted ground-water sampling procedures specified in the RCRA ground-water monitoring 
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technical enforcement guidance (U.S. EPA, 1986d). PRC will monitor the following specific 
RBT sampling activities during the sampling event: 

. Depth-to-water measurements 

. Field measurements of water quality parameters (pH, specific conductance, and 
temperature) 

. We11 purging 

. Sample collection 

. Equipment decontamination 

. Quality assurance procedures 

. Chain-of-custody procedures 

PRC will document any inconsistencies or deficiencies in RBT sampling procedures in an O&M 
report. 

In addition to performing observation activities, PRC will also receive split ground-
water and leachate samples from on-site monitoring wells and the landfill toe drain system. The 
split-samples will be analyzed by the EPA Region 10 Manchester laboratory or a Contract 
Laboratory Program (CLP) Iaboratory, depending on availability, for site-specific parameters 
including VOCs, PAH, chlorophenols, arsenic, and chromium using the methods specified in the 
QAPJP. Summary information regarding the RBT sampling program is provided in Tables 3-1, 
4-1, and 4-2. 
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1.5 SCHEDULE OF PROJECT ACTIYITIES 

The anticipated schedule of O&M events and deliverables is as follows: 

Activity 

Samoling and Analysis 

Field split sampling 

Sample analysis 
(by EPA Region 10 
Manchester laboratory 
or CLP laboratory) 

Deliverables 

EPA approved QAPjP 

EPA approved Health 
and Safety Plan 

PRC data validation 
report 

O&M report 

Dates 

March 27 and 28, 1991 

Week of March 25, 1991 

March 13, 1991 

March 13, 1991 

30 days after receipt of CLP data 
(approximately June 21, 1991) 

60 days after receipt of EPA, CLP, and facility data 
(approximately july 21, 1991) 

1.6 DATA USAGE 

The O&M conducted at RBT will generate two types of data 

• Inspection information 

Analytical data for split ground-water and leachate samples 

PRC will use the inspection information to evaluate how the facility operates and maintains its 
ground-water monitoring system. PRC will use the split-sample analytical data to specifically 
evaluate the adequacy of the facilitys anaiytical program and performance. The split-sample 
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analytical data will also be used by EPA to aid in characterizing the site in support of its clean 
closure option proposed by EPA for the RBT landfill. 

1.7 SAMPLING RATIONALE 

1.7.1 Monitoring WeI1 System 

PRC will receive split ground-water samples from the RBT site. The ground-water 
monitoring system consists of seven monitoring wells placed around the inactive landfill. The 
wells are screened in the upper stratigraphic units of alluviai sands, silts, and clays (20 to 25 feet 
thick) and a lower unit of weathered gravel. Wells B-2 and B-5 are upgradient and wells B-1, 
B-3, B-4, B-6, and B-7 are downgradient wells based on the flow direction of an inferred 
perched ground-water aquifer beneath the RBT site (PWT, 1988). 

The seven monitoring wells, installed in August 1987, monitor both a sand interbed unit 
and underlying gravels. During wet periods, a perched ground-water condition exists in the sand 
and gravel units. Monitoring wells B-l, B-5, B-6, and B-7 are constructed with screened 
sections in the sand interbed and underlying gravels. Monitoring wells B-2, B-3, and B-4 are 
constructed in areas where the sand interbed is not encountered, and therefore, are screened in 
the top portions of the underlying gravels. Additionally, the screened portions of monitoring 
wells B-2 and B-3 extend upward into the shallow clayey silt unit (PWT, 1988). Refer to 
Figure 1-3 for monitoring well details. 

RBT field sampling from 1987 to the present has shown that ground water in the 
monitoring well system is temporary and seasonal. Monitoring wells B-1, B-5, and B-6 have had 
8 inches to 9 feet of ground water. Monitoring wells B-2, B-3, and B-4 have only had small 
amounts of ground water. Monitoring well B-7 has been dry (PWT, 1988). Apparently, the main 
aquifer underlying the RBT site is 180-220 feet deep, located in sands and gravels of the 
underlying lower Troutdale Formation. The ground-water flow direction in the main aquifer iS 
believed to be to the northwest. However, a detailed evaluation of the flow characteristics 
beneath the RBT site has not been made (Tetra Tech, 1989). 

PRC has selected the following monitoring wells for split sampling at the RBT site in 
order to receive representative ground-water samples from upgradient and downgradient 



Section No.: - 
Revision: O 
Date: March 1 1, 199 1 
Page: 7ofll 

locations, various geologic units (sand interbed, gravel, and clay units), as well as provide the 
greatest chance that ground water will be available to sample during the scheduled March 1991 
sampling event. Wells in the monitoring well system go dry as summer approaches. We11 
selection is summarized as follows: 

Monitorin WelI 

B-5 

B-3 

B-4 

B-6 

Criteria 

Upgradient; 
Screened in sand interbed unit 

Downgradient; 
Screened in gravel/clay unit 

Downgradient; 
Screened in gravel unit 

Downgradient; 
Screened in sand interbed unit 

Since monitoring well B-6 has had measurable levels of ground water and is downgradient of the 
landfill, it will be designated for receiving of additional quality assurance/quality control 
(QA/QC) samples, including a duplicate sample and matrix spike/matrix spike duplicate 
(MS/MSD) samples (refer to Section 3.4 and 8.0). 

1.7.2 Leachate Collection System 

PRC will also receive split samples of leachate from the RBT Iandfi11 leachate collection 
system (toe drain). Since January 1986, PWT has contracted a disposal company to empty the 
leachate collection tank about every nine months. About 900 gallons of leachate has reportedly 
been disposed of each time. The toe drain is located at the west edge of the landfill. The toe 
drain consists of an 8-foot deep vertical section of steel pipe, about 3 feet in diameter 
(Tetra Tech, 1989). 

PRC will receive representative samples from the leachate collection system by first split 
sampling the standing leachate in the toe drain. PRC will receive an environmental sample, a 
duplicate sample, and MS/MSD samples from the standing leachate to be assured of an adequate 
vo1ume of leachate for all samples. PWT will then purge the toe drain. PRC will then receive a 
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split environmental sample from the inlet pipe (draining the lañdfill) near the bottom of the toe 
drain. 
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FIGURE 1-2 

DETAILED SITE MAP 
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FIGURE 1-3 

MONITORING WELL CONSTRUCTION DIAGRAMS 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The EPA work assignment manager (WAM) has primary responsibility for the RBT O&M. 
PRC is responsible for conducting field sampling activities, validating data, and reporting results. 
A project organization chart outlining major QA/QC responsibilities for this project is presented 
in Figure 2-1. 

The rest of this section outlines responsibilities and responsible individuals fcir four 
separate aspects of the O&M: management, QA/QC, field operations, and laboratory services. 

2.1 MANAGEMENT RESPONSIBILITIES 

Responsibility for execution and management of technical and administrative aspects of 
the RBT O&M has been assigned as foliows: 

• EPA Regional Project Officer (RPO) (Vicky Tapang) -- Overall management of 
TES 12 RCRA work assignments 

• EPA WAM (Marcia Bailey) -- Management of the RBT O&M 

• PRC Regional Manager (Jim Pankanin) -- Overall management of all PRC TES 12 
work assignments in EPA Region 10 

• PRC Project Manager (Jim Pankanin) -- Management of the RBT O&M for PRC 

2.2 QUALITY ASSURANCE RESPONSIBILITIES 

The following organizations and individuals are responsible for QA/QC of the O&M 

conducted under this QAPjP: 

• EPA WAM (Marcia Bailey) -- Review and approval of QAPJP; review and 
approval of O&M report 

• EPA Region 10 QA Officer (Barry Towns) -- Review and approval of QAPJP 

• PRC TES 12 QA Manager (Dave Liu) -- Overall QA for TES 12 work assignments 

• PRC Regional QAPJP Technical Monitor (Jeff Ross) -- Technical review of 
QAPjP 

• PRC Project Manager (Jim Pankanin) -- Approval of QAPjP 
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2.3 FIELD SAMPLING RESPONSIBILITIES 

PRC will be responsible for performing all field sampling activities specified in this 
QAPjP under the direction of EPA. Specific field sampling responsibilities are as follows: 

. 

. 

. 

2.4 

EPA WAM (Marcia Baiiey) -- Overall direction of field sampling 

PRC Project Manager (Jim Pankanin) -- Technical direction of field sampling 

PRC Field Team Leader (Gary Bruno) - - Direction and coordination of field 
sampling in accordance with this QAPJP 

LABORATORY RESPONSIBILITIES 

Laboratory analysis for split ground-water and leachate samples received during the O&M 
will be conducted through the EPA Region 10 Manchester Laboratory or a CLP laboratory, 
depending on laboratory availability. The EPA QA Officer (Barry Towns) will coordinate and 
manage all EPA and CLP responsibilities for split ground-water and leachate samples received 
during the O&M. 
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FIGURE 2-1 

PROJECT ORGANIZATION CHART 
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3.0 QUALITY ASSURANCE/QUALITY CONTROL OBJECTIVES 

The purpose of this section is to address QA/QC objectives for completeness, 

representativeness, comparability, precision, and accuracy of data. The overall objective is to 
develop and implement procedures for field sampling activities, chain-of-custody, laboratory 

analysis, and reporting that will promote high quality data from the O&M. Sections 3.1, 3.2, and 

3.3 discuss QA/QC objectives for completeness, representativeness, and comparability. Section 

3.4 discusses QA/QC objectives for precision and accuracy for CLP Routine Analytical Services 

(RAS), CLP Special Analytical Services (SAS), and field measurements. 

3.1 COMPLETENESS 

Completeness is measured by the amount of valid analytical data obtained compared to 
the amount of analytical data expected under normal conditions. For this QAPJP, PRC has 

defined the amount of analytical data expected under normal conditions as the total number of 

environmental samples planned to be received and analyzed for each system. That is, four 

samples are planned to be received and analyzed for the ground-water monitoring system and two 

samples for the leachate collection system. Based on síx samples planned to be received and 

analyzed for this O&M, the completeness criteria for both the field and laboratory will be 

80 percent. 

3.2 REPRESENTATIVENESS 

Representativeness is the degree to which sample data represent a characteristic of a 

population, parameter variation at a sampling point, or an environmental condition. The 

sampling locations for this O&M were selected to receive ground-water and leachate samples that 

will adequately determine if there is a release to the environment at the RBT site (Section 1.7). 

Representativeness is enhanced when all samples from a particular medium are collected 

(received) using the same technique. For this effort, PRC will receive ground-water and leachate 

samples according to sampling procedures outlined in Section 4.0 

Representativeness is also achieved by assuring that sampling equipment is properly 

decontaminated between sampling locations. Field equipment for the ground-water and leachate 
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sampling will be decontaminated between samples to avoid cross contamination of samples 
collected (received) at subsequent locations (Section 4.3). RBT will be responsible for 
decontaminating field sampling equipment. 

3.3 COMPARABILITY , 

Comparability expresses the confidence with which one data set can be compared to 
another. To assure that ground-water and leachate sample results are comparable to future 
sample results, PRC will document all sample locations, conditions, field sampling methods, and 
Iaboratory analysis methods. 

3.4 PRECISION AND ACCURACY 

Precision and accuracy are indicators of data quality. Generally, precision is a measure of 
the variability of a group of measurements compared to their mean value.. Sampling and 
analytical precision is determined by analyzing field duplicate samples. Accuracy is a measure of 
the bias in a measurement system. Sampling accuracy is assessed by analyzing equipment rinsate 
field blanks, trip blanks, and field (transfer) blanks, while analytical accuracy is assessed by 
analyzing surrogate and matrix spike samples. The type of QA/QC samples to be received for 
determining precision and accuracy are described below as well as Section 8.0. Precision and 
accuracy objectives for CLP RAS, CLP SAS, and field sample analysis are also described below 
and summarized in Table 3-1. 

3.4.1 Types of Quality Assurance/Quality Controi Samples 

PRC will receive five types of QA/QC samples to determine precision and accuracy: field 
duplicates, equipmentrinsate field blanks, trip blanks, field (transfer) blanks, and MS/MSD 
samples. One duplicate sample will be received from each system (monitoring well and leachate 
collection) and submitted for laboratory analysis to determine sampling and analytical precision. 
Equipment rinsate field blanks will also be received at each system and submitted for laboratory 
analysis to check for contamination potentially occurring from sampling equipment used at the 
site (that is, the thoroughness of decontamination procedures) (sampling accuracy). 
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One trip blank sample will be included in every cooler shipped to the laboratory that 

contains environmental samples for VOC analysis. The trip blanks will be analyzed for target 

compound list (TCL) VOCs to check for contamination potentially occurring during shipping and 

handling (sampling accuracy). 

One field (transfer) blank will be prepared per day of sampling. The field (transfer) 

blank will be analyzed for TCL VOCs to check for potential contamination occurring from 

ambient conditions (sampling accuracy). 

MS/MSD samples will also be received from each system. MS/MSD samples will be 

analyzed and used to determine analytical accuracy. Percent recovery values for these samples 

will be compared to acceptance criteria in the CLP SOWs (Section 12.0). 

3.4.2 CLP Routine Analytical Services (RAS) Quality Assurance/Quality Control 

Objectives 

For CLP RAS parameters, the criteria for precision and accuracy are defined by the CLP 

Statements of Work (SOWs) for organic analysis (EPA, 1990a) and inorganic analysis (EPA, 

1990b) and will serve as DQOs. Desired method detection limits for this O&M will follovi CLP 

RAS parameters. Table 3-1 summarizes the QA/QC objectives for the CLP RAS parameters. 

3.4.3 CLP Special Analytical Services (SAS) Quality Assurance/Quality Control 

Objectives 

CLP SAS analyses will be required to analyze ground-water and leachate samples for 

PAH, chlorophenols, arsenic, and chromium. An equipment rinsate field blank, a fíeld duplicate, 

and MS/MSD sampies will be received and analyzed at the same frequency as for CLP RAS 

parameters. The SAS request form in Appendix A includes precision and accuracy criteria for 

the PAH, chlorophenol, arsenic, and chromium analyses. Table 3-1 also summarizes the QA/QC 

objectives for the CLP SAS parameters. 
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3.4.4 Field Qua1iy Assurance/Quality Control Objectives 

Field measurements for volatile organic vapors wiil be made at the RBT site for health 
and safety reasons using an HNU model P-101 photoionization detector. Field measurement, 
calibration, and maintenance procedures for the HNu are described in the operators manual in 
Appendix B. 
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4.0 SAMPLING PROCEDURES 

PRC will perform split ground-water and leachate sampling at the RBT site as part of the 
O&M. PRC wiil also receive and submit appropriate QA/QC samples for each system 
(monitoring well and Ieachate collection). The QA/QC samples are discussed in Sections 3.0 and 
8.0. A summary ,of the RBT sampling program is presented in Table 4-1. 

4.1 SPLIT GROUND-WATER SAMPLING - - MONITORING WELL SYSTEM 

PRC will receive split ground-water samples from four on-site monitoring wells (B-3, 
B-4, B-5, B-6) (see Table 4-1 and Figure 1-2). As discussed in Section 1.7.1, these four 
monitoring wells represent both upgradient and downgradient locations and various geologic units 
at the site (sand interbed, gravel, and clay). These wells also have the greatest chance of having 
ground water available for split sampling during the March 1991 sampling event. Wells in the 
monitoring well system go dry as summer approaches. WeIl selection is summarized as follows: 

Mpnitoring Well 

B-5 

B-3 

B-4 

B-6 

Criteria 

Upgradient; 
Screened in sand interbed unit 

Downgradient; 
Screened in gravel/clay unit 

Downgradient; 
Screened in gravel unit 

Downgradient; 
Screened in sand interbed unit 

PRC will also receive QA/QC samples including a duplicate sample and MS/MSD samples = 
(at well B-6), an equipment rinsate field blank, a trip blank and a field (transfer) blank 
(refer to Table 4-1). QA/QC samples are discussed in detail in Section 8.0. 

To receive split ground-water samples, PRC will provide the appropriate sample 
containers, preservatives, shipping coolers, and miscellaneous field suppiies (see Table 4-2). PRC 
will receive split samples for each parameter immediately after PWT collects its ground-water 
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samples for that pararneter. For each sample parameter, PWT will fill PRCs containers for that 
arameter with ground wter from the same bailer (when possibte) used by PWT to collect its 

similar sample parameter. When the volume of ground water required for a sample necessitates 
more than one sample container, PWTs and PRCs containers for that sample will be filled 

alternatety (one container at a time) until all containers are filled. 

PRC wilt follow the PWT field filtering protocol for filtered (dissolved) metals samples. 
That is, similar to receiving other split samples, PRC wili provide the appropriate containers and 
receive the filtered metal samples from PWT. If PWT does not collect field filtered metals 
samples as part of it sampling effort, PRC wi11 provide field filtering equipment (0.45 micron-
filtering containers and hand-held vacuum pump). In this case, PRC will collect the filtered 
metals samples by holding its field filtering containers to be filled by PWT. PRC will filter the 
samples using the hand-held vacuum pump, then transfer the filtered samples to the appropriate 
type and number of containers. After each split ground-water sample set is received by PRC at 
each well (or potentially collected by PRC in the case of filtered metals samp1es), PRC will 
preserve the PAH, chlorophenol, and total and dissolved metals samples. VOC samples will be 
preserved prior to filling the VOA vials. VOA vials will also be filled with no headspace. 
Table 4-2 specifies the holding times, preservation, and containers required for the RBT 
sampling event. 

PRCs split ground-water samples and QA/QC samples will be anaiyzed by the EPA 
Region 10 Manchester laboratory or a CLP laboratory, depending on availability. The samples 
will be analyzed as a CLP RAS request for VOC and CLP SAS requests for PAH, chlorophenols, 
arsenic, and chromium (refer to Table 3-1, Section 3.0). 

4.2 SPLIT LEACHATE SAMPLING -- TOE DRAIN 

PRC will also receive split leachate samples from the landfill leachate collection system 
(toe drain) (see Table 4-1 and Figure 1-2). As discussed in Section 1.7.2, PRC will receive 
representative samples by first receiving one split environmental sample, a duplicate sample, and 
MS/MSD samples from the standing leachate in the toe drain to be assured of an adequate volume 
of teachate for all samples. PWT will then purge the toe drain. PRC will then receive a split 
environmental sample from the inlet pipe (draining the landfill) near the bottom of the toe drain 
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(refer to Table 4- 1). The collection (receiving) and preparation of QA/QC samples are discussed 
in detail in Section 8.0. 

The PRC split-sampling protocol for receiving leachate samples is similar to that discussed 
for receiving ground-water samples (Section 4.1). The Ieachate samples will be analyzed as a 
CLP RAS request for VOCs and CLP SAS requests for PAH, chlorophenols, arsenic, and 
chromium (refer to Table 3-!, Section 3.0). 

PRC personnel witl document all fieid activity in a bound logbook as described in 
Section 5.1.2. PRC will use EPA and CLP sample numbers issued by the EPA Regional Sample 
Control Center (RSCC). 

4.3 DECONTAMINATION PROCEDURES 

Decontamination of sampling equipment used at the RBT site will be performed by RBT 
following its sampling and analysis plan. The receiving of equipment rinsate field blanks are 
described in Section 8.1.2. PRC does not anticipate any contamination of nondisposable items 
during the receiving of split samples. Contaminated disposable items such as latex gloves, 
ground-water filters, and used (empty) collection containers will be placed in plastic garbage bags 
and disposed of by RBT. 
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5.0 SAMPLE DOCUMENTATION AND CUSTODY 

The possession and handling of each sample processed will be properly documented to 
promote timely, correct, and complete analysis for all parameters requested. Most important1y, 
ech sample must be traceable from the point of collection (receiving) through analysis and final 
disposition to promote sample integrity. This integrity precludes any possibility of the analytical 
data or subsequent conclusions being challenged in litigation or enforcement actions. 

PRC will use the CLP and EPA documentation system to identify, track, and monitor 
each sample. This system is briefly discussed in the following sections. The EPA Users Guide 
to the Contract Laboratory Program (EPA, 1988a) contains further information concerning these 
procedures. Additional field records and control measures will be maintained according to 
National Enforcement Investigations Center Policies and Procedures (EPA, 1986a). Whenever 
questions arise, the EPA RSCC will be consulted for direction and clarification. 

5.1 FIELD DOCUMENTATION AND CONTROL MEASURES 

The field records, CLP, and EPA documentation control measures to be used during 
samp1e receiving, identification, handling, and shipping include the following: 

• Sample tags, as shown in Figure 5- l 

• Custody seals, as shown in Figure 5- l 

• CLP sample analysis request forms (traffic report forms), as shown in Figures 5-2 
through 5-4 

• EPA Region 10 laboratory analyses request forms (organics and metals), as shown 
in Figures 5-5 and 5-6 

• Chain-of-custody record form, as shown in Figure 5-7 

A11 necessary CLP and EPA documentation forms, labels, seals, and other paperwork will 
be obtained from the EPA RSCC. The PRC project manager will be responsible for obtaining 
these items and distributing them to field personnel. AII paperwork will be completed using 
indelible ink. 
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5.1.1 Sample Labeling 

PRC will use the official EPA and CLP sample numbers issued by the EPA (RSCC) for 
this split sarnpling event. PRC will also record and crõss-reference, in a bound logbook, the 
official EPA and CLP sample numbers with corresponding PRC split-sample designations (see 
Section 5.1.2). PRCs split-sample numbering system will consist of: 

A two-letter site description (RB for Ridgefieid Brick) 

A multi-character sample designator (for exampie, monitoring well B3) 

A two-character round number (for example, 01 designating the sample frequency 
at the site) 

For example, the split ground-water sample from monitoring well B-6 at RBT, taken on the first 
sampling round at the site, would be designated RB-B6-01. 

Sample tags and Iabe1s will be attached to each sample container to provide proper 
identification of samples. The tags will be retained by the laboratory as evidence of sample 
receipt and analysis. 

Figure 5-1 presents an example of a sample tag. The information recorded on tags and 
labels includes the following: 

• Project code--the number assigned by EPA to the sampling project 

• Lab sample number--assigned by EPA RSCC 

• CLP case/RAS or SAS number(s)--the unique number(s) for CLP analyses assigned 
by EPA RSCC to identify the sampling event (entered under Remarks heading) 

• CLP sample number--the unique CLP sample identification number assigned by 
EPA RSCC used to document the sample (entered under Remarks heading) 

• Station location--the sampling station description as specified in the program plan 

• Station number--a two-digit number assigned by the sampling team coordinator 

• Date--a six-digit number indicating the month, day, and year of receiving 

• • Time--a four-digit number indicating the military time of receiving 

. 

. 

. 
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Sample type--grab or composite 

Total number of sample containers 

Samplers--signatures of sample receivers 

Remarks--Case/SAS and sampie numbers, as well as any pertinent comments 

Label or tag number--a unique serial number preassigned and stamped on the 
label or tag 

The tags and labels also have appropriate spaces for describing sample preservatives and 
indicating the analytical parameters to be analyzed. The completed sample tag and label will be 
securely attached to the samp1e container. 

PRC will consult the EPA RSCC personnel for assistance regarding the analytical services 
to be used. PRC will use the appropriate analysis requests or records according to guidelines 
specified in the most recent CLP Users Guide (EPA, 1988a). 

5.1.2 Field Logbooks 

Dai1y field activities will be documented through journal entries in a bound logbook, 
dedicated to the site. The logbook will be water resistant, and all entries will be made in 
indelible ink. The logbook wiil contain all pertinent information about sampling activities, site 
conditions, field methodologies used, general observations, and other pertinent technical 
information. Examples of typical logbook entries include the following: 

Daily temperature and other climatic conditions 

Field measurements, activities, or observations 

Referenced sample location description (in relation to a stationary landmark) 

Media being sampled 

Collection (receiving) methods and equipment, including decontamination 
measures 

Date and time of receiving 

Types of sample containers used 

. 

. 

. 

. 

. 

. 

. 



Section No.: 5 
Revision: o 
Date: March 11, 1991 
Page: 4 of 12 

e Sample identification and cross-referencing 

ci Sample types and preservatives used 

. Parameters required for analysis 

. sample receivers, distribution, and transporters 

. Site sketches 

. Instrument calibration procedures and frequency 

The PRC field team leader or designee will be responsible for the daily maintenance of all 
field data records. Each page of the Iogbook will be numbered, dated, and signed by the person 
making the entry. Cora-ections to the Iogbook will be made by using a single strike mark through 
the entry to be corrected and then recording and initialing the correct entry. For corrections 
made at a later date, the date of the correction will also be noted. 

Color photographs will be taken during the O&M to document sampling locations, 
monitoring well maintenance, sampling activities, and other site features as necessary. The 
photographs will be numbered to correspond to logbook entries. The name of the photographer, 
date, time, site location, and photo description will be sequentially entered as the photos are 
taken. Adequate logbook notations and receipts will be retained to account for custody during 
film processing. 

5.1.3 Chain-of-Custody Records 

Chain-of-custody records, shown in Figure 5-7, establish the documentation necessary to 
trace sample possession from time of receiving through samp1e analysis and disposition. A sample 
is considered to be in an individuals custody if any of the following criteria are met: 

. The sample is in a persons physical possession. 

. The sample is in a persons view after being in his or her physical possession. 

. The sample was in a persons physical possession and was then locked up or sealed 
to prevent tampering. 

The sample is kept in a secured area. . 
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The sample receiver will complete a chain-of-custody record to accompany each sample 
delivery container (cooier) and wili be responsible for shipping sampies from the field to the 
laboratory. The sampler will provide the project number, the CLP case or SAS number, and the 
sarnplers signature as header information on the chain-of-custody record. The common name o( 
the site will not be included in this form or other sample documentation because CLP laboratories 
may perform analyses for responsible parties associated with the site. For each station number, 
the sampler wiU indicate the date, time, sample status (composite or grab sample), station 
ocation, number of containers, analytica! parameters, EPA sample numbers, and CLP sample 
numbers. When shipping the samples, the sampler will sign the bottom of the form and enter the 
date and time (military) that the samples were relinquished. The sampler will enter the carrier 
name and air bill number under the °Remarks section on the bottom right of the form. The 
original signature copy of the chain-of-custody record will be enclosed in a plastic bag (along 
with any other necessary CLP or EPA sample documentation) and secured to the inside of the 
cooler lid. A copy of the custody record will be retained for PRC files. 

Shipping coolers will be secured for shipment by placing custody seals across all four sides 
of the cooler lid. Commercial carriers will not be required to sign off on the chain-of-custody 
forms provided that the forms are sealed inside the shipping cooler and the custody seals remain 
intact. 

5.2 LABORATORY CUSTODY PROCEDURES 

The EPA Region 10 Manchester Laboratory or CLP laboratories performing the chemical 
analyses will be responsible for following all CLP-required chain-of-custody procedures 
presented in the CLP SOWs (EPA, 1990a and 1990b). 
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FIGURE 5-1 

EXAMPLE OF A TYPCAL SAMPLE TAG AND CUSTODY SEAL 
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FIGURE 5-2 

EXAM1LE OF AN O1GANIC SAMPLE ANALYSIS REQUEST FORM 
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FIGURE 5-3 
EXATPLE OF AN INORGANC SAMPLE ANALYSIS REQUEST FORM 
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FGURE 5-4 

EXAMPLE OF A SIECIAL ANALYTCAL SERVICES REQUEST FORM 
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CLP 5ample Management Ofiice 
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FIGURE 5-5 
EXAMPLE OF AN EPA REGON 10 LAORATCRY ANALYSIS REQUEST FOR ORGANICS 

EPA Region 10 Lebortory Analysee Requlrod 
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FIGURE 5-6 
EXAMPLE OF AN EPA REGION 10 LABORATORY ANALYSIS REQUEST FOR METALS 

EPA Region 10 Laboratory Analysos Requirod 
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FIGURE 5-7 

EXAMPLE OF A CHAIN-OF CUSTODY RECORDING FO!M 

FIELD SAMPLE DATA AND CHAIN OF CUSTODY SHEET 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

Both 1aborator and field equipment must be calibrated on a regular basis to assure the 
accuracy of analyses. This section describes the calibration procedures and frequency for 
measuring and testing equipment. 

6.1 FIELD EQUIPMENT 

PRC personnel will use an HNu model P-101 photoionization detector (PID) to monitor 
ambient air conditions for health and safety precautions at the RBT site. The operators manual 
for the unit is included as Appendix B. Before transport to the field, the battery and fan of the 
HNu will be checked to assure that they are operationai, and the unit will be calibrated. The 
calibration will be performed with isobutylene gas supplied by the manufacturer. The unit will 
be calibrated in the field before use to assure that damage has not occurred during transportation. 
A11 calibration information, including date, time, pressure of calibration gas, span setting of the 
HNu, and name of the equipment operator, will be recorded in the project logbook. 

6.2 LABORATORY EQUIPMENT 

Laboratory ca1ibration requirements for CLP RAS procedures can be found in the EPA 
CLP SOWs for organic and inorganic analysis (EPA, 1990a and 1990b). Laboratory calibration 
procedures for CLP SAS procedures for PAH, chlorophenols, arsenic, and chromium are specified 
in the SAS request forms included in Appendix A. 
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7.0 ANALYTICAL PROCEDURES 

This section presents a discussion of the field and Iaboratory analytical procedures that 
will be used during the O&M. 

7.1 FIELD ANALYTICAL PROCEDURES 

PRC will perform ambient air monitoring with an HNu PID. The HNu can detect a 
variety of VOCs but cannot identify discrete compounds unless directly calibrated. The HNu 
does, however, measure individual VOCs relative to isobutylene (refer to the HNu owners 
manual in Appendix B). The HNu provides an approximate measurement of total VOCs. PRC 
will use the HNu to screen for the presence of total VOCs that may produce a health and safety 
hazard. 

7.2 LABORATORY ANALYTICAL PROCEDURES 

The EPA Region 10 Manchester Laboratory or a CLP laboratory, depending on 
availability, will be used for analytical support for the O&M. The levels of precision and 
accuracy specified in the most recent CLP SOWs for organic and inorganic analysis (EPA, 1990a 
and 1990b) will serve as standard DQOs for the CLP RAS procedures. CLP SAS will be 
requested for samples analyzed for PAH, chiorophenols, arsenic, and chromium. The procedures 
are specified in the SAS request forms inciuded in Appendix A. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

An internal QC system is a set of routine internal procedures to promote data output of a. 
measurement system that meets the objectives prescribed in the data QA/QC program. Inherent 
and implied in this control function is a parallel function of measuring and defining the quality 
of the data output. A well designed internal QC program must be capable of controlling and 
measuring the quality of the data in terms of precision and bias. Precision reflects the influence 
of the inlierent variability in any measurement system. Bias represents a consistent error in the 
measurement system. 

For samples received at the RBT site, PRC will use the internal QC measures described in 
the following sections to assure a high degree of precision and accuracy. 

8.1 FIELD QUALITY CONTROL CHECKS 

As a QC check on field sampling, PRC will receive field duplicate samples, equipment 
rinsate field blanks, trip b1anksand field (transfer) blanks to be sent to the laboratory at specified 
frequencies discussed in Section 3.4. 

Field QC checks also include regular and continuing calibration of all field measuring 
equipment. This field equipment will include an HNu model PIOI PID used to monitor for 
volatile organic vapors. Calibration procedures for the HNu are discussed in Appendix B. 

8.1.1 Field Duplicates Samples 

A field duplicate is defined as two or more samples collected (received) independently at 
a sampling location during a single act of sampling. The total number of field duplicates for each 
analysis is presented in Section 4.0. Duplicates will be received at a minimum frequency of one 
per system (monitoring well and Ieachate collection). Duplicate sample containers will be 
received alternately between the environmental sample and duplicate sample. 

Field duplicates will be identified so that the laboratory cannot distinguish them from 
other samples. Therefore, one complete sample set will be identified with a coded or false 
identifier in the same format as other identifiers used for this sample matrix. Both the coded and 
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the true identifiers will be recorded in the field notebook. On chain-of-custody forms, the coded 
identifier will be used. These coded field dupiicates will be used to assess the representativeness 
of the sampling procedre as well as Iaboratory analytical precision. 

8.1.2 Equipment Rinsate Field Blanks 

An equipment rinsate field blank is a sample received in the fie1d by pouring carbon-
free water over the decontaminated ground-water sampling equipment and into the appropriate 
containers. The equipment rinsate field blank will be shipped to the 1aboratory for analysis along 
with the other environmental samples. The equipment rinsate field blanks will determine 
whether sampling equipment was sufficiently decontaminated to prevent cross-contamination 
between samples. Equipment rinsate field blanks will be received at a minimum frequency of 
one per system (monitoring well and leachate collection) as indicated in Section 4.0. The 
equipment rinsate field blanks will be analyzed for all laboratory-measured parameters. 

8.1.3 Trip Blanks 

A trip blank consists of sample containers (two 40-ml VOA vials) filled with carbon-free 
water by the EPA Region 10 Manchester laboratory. The trip blank will be carried into the field 
and handled like a sample but not opened. lt wi11 be returned to the laboratory for analysis along 
with the other environmental samples. The trip blanks will be analyzed only for VOCs and will 
be used to determine if contaminants have been introduced during sample handling and shipment. 
One trip blank will be included with each shipment of VOC samples sent to the laboratory. 

8.1.4 Fieid (Transfer) Blanks 

A field (transfer) blank consists of sample containers (two 40-ml VOA vials) filled with • 
carbon-free water in the field by PRC personnel. The field (transfer) blanks wili be returned to 
the laboratory for analysis along with the other environmental samples. The field (transfer) 
blanks will be analyzed only for VOCs and will be used to determine if contaminants have been 
introduced from ambient conditions during sample coilection (receiving). One field (transfer) 
blank will be prepared per day of sampling. 
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8.2 LABORATORY QUALITY CONTROL CHECKS 

QC data are necessary to determine precision and accuracy of analyses and to demonstrate 
the absence of interferences and contamination of glassware and reagents. The CLP RAS 
methods include the use of laboratory blanks, MS/MSD samples, initial and continuing 
calibrations, and other similar measures as specified in the CLP SOW for organic analysis (EPA, 
1990a). Laboratory quality control checks for SAS analyses are specified in the SAS request 
forms included in Appendix A. 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

The data reduction, validation, and reporting process includes all steps between the 
original instrument or visual reading and the final complete report. Data reduction includes 
laboratory calculations for unit conversions, dilutions, and similar factors and preparation of the 
final report. To validate the data, someone other than the laboratory analyst reviews the data 
reduction procedures to determine the acceptability of the data and any necessary qualifiers. 
Reporting includes transcribing these validated data into a final report and interpreting them. 
Data reduction and data validation differ among analytical methods, but the reporting process is 
common to all data. 

9.1 DATAREDUCTION 

The EPA Region 10 Manchester Laboratory and CLP laboratories performing RAS 
analyses will be required to foilow data reduction procedures according to EPA Laboratory Data 
Functional Guideiines for Evaluation of Organics (EPA, 1988b) and Inorganics (EPA, 1988c) 
Analyses. Data reduction for the SAS analyses is specified in the SAS request forms included in 
Appendix A. 

Field parameters to be measured during the O&M split sampling will include volatile 
organic vapors in the air. AII field parameters will be measured by direct reading of instruments. 
Results will be recorded directly into filed notebooks, thus no data reduction is required. 

9.2 DATA VALIDATION 

This section outlines data validation procedures for both field and laboratory 
measurements. 

9.2.1 Field Measurements 

AII field data will be generated by qualified field personnel and immediately entered in a 
field logbook. These data will be reviewed daily for completeness, consistency, and proper 
procedures (such as calibration) by the field team leader. 
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9.2.2 Laboratory Measurements 

An independent data vaiidation of 100 percent of CLP RAS and SAS raw data will be 
performed by PRC personnel not current1y invo1ved in this project. Validation of the CLP RAS 
data will be carried out according to EPA Laboratory Data Functional Guidelines for Evaluation 
of Organics (EPA, 1988b) and Inorganics Analyses (EPA, 1988c). SAS data will be validated 
basedupon requirements outiined in the SAS request forms included in Appendix A. 

For samples analyzed by the EPA Region 10 Manchester Laboratory, EPA will perform 
the data validation of 100 percent of all raw data. The data will be screened by EPA for 
precision and accuracy according to the same organic and inorganic functional guidelines cited 
above. SAS data will be validated based upon requirements outlined in the SAS Request Form in 
Appendix A. 

9.3 REPORTING 

A1I data from EPA Region 10 Manchester Laboratory and CLP RAS laboratories will be 
reported in a standard CLP RAS data deliverable format. Reporting requirements for the CLP 
SAS analysis are specified in the SAS Request Form in Appendix A. 

AII data generated in the field will be collected in a project file at the PRC Seattle office. 
AII laboratory reports and other data will also be placed in this file. This file will be organized to 
allow ready identification and retrieval of any desired information. 

Quantitative information will be entered into databases that will be printed out, checked 
against the original data sheets, and corrected before use. The resulting databases will be 
supplemented by the text of the O&M report, including data interpretations. AII PRC 
deliverables are reviewedby a technical editor, technical reviewer, and QC coordinator before 
release. 
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10.0 PERFORMANCE AND SYSTEMS AUDITS 

A11 laboratory and field work conducted for the RBT O&M may be subject to 
performance and systems audits. Performance audits check the operation of a specific study 
component, such as a sampling method or an analytical procedure. Systems audits are broader 
and include a thorough eva1uation of both Iaboratory and field QA/QC methods, such as data 
validation procedures, corrective action procedures, or sample custody procedures. Audits may 
be internal (conducted by PRC QA/QC personnel within the organization being audited) or 
external (conducted by EPA or another outside agency). 

Audits are randomly scheduled by QA/QC personnel and are generally not announced 
beforehand. If QA/QC personnel find what seems to be a systematic problem with a particu1ar 
component of the sampling and analysis program, they will normally perform a series of audits on 
related activities to identify and correct the problem. Audit results are incorporated into the 
project reporting system, normally in the monthly report. 

10.1 LABORATORY AUDITS 

Performance and systems audits of CLP RAS and SAS 1aboratories are the responsibility 
of the EPA. Specific details are included within CLP documents (such as the CLP SOWs) and in 
each laboratorys standard operating procedures (SOPs). If required, internal audits will be 
conducted by personnel from CLP laboratories performing the analyses. External audits, if 
required, are usually performed by the EPA Environmental Monitoring Systems Laboratory 
(EMSL) in Las Vegas. However, evidence audits of CLP Iaboratories may also be conducted by 
the National Enforcement Investigations Center (NEIC) in Denver. 

10.2 FIELD AUDITS 

InternaI performance and systems audits of all PRC field activities at RBT will be 
coordinated by the PRC TES 12 QA manager, Dave Liu, in accordance with TES 12 QA Program 
Pian (PRC, 1988). If a field audit is scheduled to be conducted for the RBT O&M, a site-
specific audit checklist will be prepared (Figure 10-1). This checklist will be based on 
information contained in the QAPjP and health and safety plan. Using the checklist, auditors 

n 
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will evaluate whether field personnel are operating in compliance with procedures specified in 
these plans, including the following: 

c Initia1 and continuing equipment calibration 

. Field measurements 

. Sample collection (receiving) 

. Sample labeling, handling, and custody 

. Data collection and record keeping 

. Health and safety monitoring 

. Logbook completeness 

. Photographic documentation 

. Availability of documents used to evaluate RBTs compliance 

External field audits for this project are the co-responsibility of the EPA Region 10. 
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PRC Enviroomej Mana -ent, lnc. 

Project/Contract No 

Work Asignment No 

Region: — 

Date of Audit. 

Auditor: 

FIGURE 10-1 

AUDIT REPORT FORM 

Audit R.eport 

Work Assignment Manager: 

Firrn: 

QA/QC Level 

Brief Deecripion of Work Assignrnent: 

Audit Surnrnary: 

Corrective Action Requireo: 

Remark,: 

Auditor Signature: Date: 

Distribution: 1) Origiriai to project file 2) Copy to QA/QC file 3) Copy to auditor 
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11.0 PREVENTATIVE MAINTENANCE 

Preventative maintenance (PM) includes inspecting, repairing, and adjusting equipment 
and instruments before any deficiencies have a significant effect on performance. These 
techniques are a necessary part of the procedures for carrying out a particular operation with a 
particular type of equipment. 

11.1 LABORATORY EQUIPMENT 

The EPA Region 10 Manchéster Laboratory or the CLP RAS laboratory that analyzes the 
ground-water and leachate samples will follow necessary PM actions detailed in its internal SOPs 
as well as PM required by the CLP SOWs. These include (1) tuning and calibration (both initial 
and continuing) of machines, (2) use of internal standards, and (3) related activities such as 
corrective action. Details of these requirements are included in the CLP SOW for organic 
analyses (EPA, 1990a). PM requirements for SAS analyses are specified in the SAS request forms 
included in Appendix A. 

11.2 FIELD EQUIPMENT 

PRC wi11 perform regular preventative maintenance of all field equipment. AII field 
monitoring and analytical equipment will be maintained in accordance with the manufacturers 
recommended schedules and procedures. Field personnel will maintain records of service, 
calibration, and use. Instrument problems encountered in the field will be detailed in the field 
logbook and dealt with on-site, if possible. 

The primary PM technique for field analyses is the preliminary calibration of equipment. 
As detailed in the HNu operators manual (Appendix B), this typically includes a battery check, 
zero adjustment, and linearity (or high end) adjustment. If the instrument cannot be correctly 
calibrated, it will be disassembled, cleaned, reassembled, and recalibrated. 
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12.0 PROCEDURES USED TO ASSESS DATA 
PRCISION, ACCURACY, AND COMPLETENESS 

The QA/QC objectives described in Section 3.0 are goals necessary to satisfactorily 
complete the RBT O&M. This section discusses the means for assessing whether those objectives 
have been met. The assessment is part of the data reduction and validation process discussed in 
Section 9.0. 

12.1 LABORATORY RESULTS 

The precision of CLP RAS and SAS laboratory results will be determined primarily by 
calculating the relative percent difference (RPD) for duplicate samples. These will include field 
duplicates, laboratory duplicates, and MS/MSD samples. The laboratory will determine the 
accuracy of results by calculating percent recovery values for MS/MSD samples. In addition, the 
laboratory will use laboratory blanks, calibration standards, and internal standards to establish 
analytical accuraçy, as detailed in the CLP SOW. Completeness of all laboratory results will be 
determined by comparing the number of validated, usabie results to the number of samples 
planned. 

12.2 CALCULATIONS 

The primary statistic used for estimating precision is RPD for duplicate measurements. 
RPD is calculated as follows: 

RPD = 1 x 1 -x 2 1 
xl00 

(X1+ X2)/2 
(12-1) 

where X1  and X2  are the results of duplicate measurements and JX1  - X2l is the absolute value of 
the difference in the two measurements. 

lf there are three or more replicates, the relative standard deviation (%RSD) will be 
calculated as a measure of precision: 

%RSD = (SD/X) x 100 (12-2) 
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where X is the average of the data points (X,, X2, . . . X0) and SD is the standard deviation of 
the individual measurements. 

Accuracy can be estimated by calculating the percent difference (%D) between an 
instrument response and a known standard: 

%D = (S-X)/S x 100 (12-3) 

where S is the concéntratjon of a known standard and X is the measured instrument response. 
This determination of accuracy can be used for both laboratory and field measurements. 

Alternatively, accuracy can be measured as the percent recovery (%R) from the analytical 
results of surrogate or analyte co.mpounds spiked into a sample: 

%R = (M-N)/S x 100 (12-4) 

where M is the measured analyte concentration in the spiked sample, N is the concentration of 
the analyte in the original sample, and S is analyte concentration spiked into the original sample. 
This measurement of accuracy is most appropriate for laboratory results. 

Percent completeness (%C) is a measure of (1) the number of samples actually received 
compared to the number of samples required for characterization or (2) the amount of valid data 
obtained compared to the amount of data expected under normal conditions. In most cases, the 
number of samples required for characterization and the amount of data expected under normal 

conditions are the same as the number of samples planned, N. Thus, percent completeness can 
be defined as follows: 

%C = V/Nx100 (12-5) 

where V is the number of valid results and N is the total number of samples p1anned. 
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Percent completeness can also be measured as the perccnt of samples planned that were 
actually received: 

%C = C/Nx100 (12-6) 

where C is the number of samples received and N is the total number of samples planned. 
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13.0 CORRECTIVE ACTION 

Corrective action must be initiated whenever a system is not functioning properly. These 
situations may be identified during performance or system audits or by the analysts themselves. 
Corrective action may take place in the laboratory or in the field. 

13.1 LABORATORY CORRECTIVE ACTION 

EPA Region 10 and or CLP laboratory analyses will be conducted for ground-water and 
leachate samp1es. If QC audits conducted by EPA identify a noncompliance situation, the 
problem will be reported to the WAM. Major noncompliance situations within the CLP 
laboratory are usually handled between the laboratory, the CLP Sample Management Office, and 
EPA Region 10. Detailed procedures for corrective action during RAS sample analyses are 
provided in the CLP SOWs. For SAS ana!yses, the CLP laboratory will be required to follow its 
own internal corrective action procedures. l-Iowever, if corrective action beyond• the scope of the 
SAS request is required, the laboratory will advise the CLP Sample Management Office (SMO), 
and the SMO will advise the EPA Region 10 RSCC. The RSCC, SMO, and 1aboratory will then 
determine the appropriate corrective action. 

Frequently, problems with EPA Region 10 and CLP analyses result from matrix effects, 
that make results questionable (estimates, qualified as J) or unusable (rejected, qualified as R). 
The Region 10 CRL, WAM, PRC project manager, and PRC TES 12 QA manager will jointly 
determine the acceptability of data and determine appropriate corrective action. Corrective 
actions may include the following: 

• Reanalyzing samples if holding time criteria permit 
• Resampling and analyzing the samples 

• Evaluating and amending sampling and analytical procedures 
• Accepting data and acknowledging a level of uncertainty 

13.2 FIELD CORRECTIVE ACTION 

During field investigations, any problems that affect receiving samples and monitoring 
data will be documented and recorded in a field logbook by the person who identified the 
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problem. Serious problems that affect overall project objectives will be brought to the attention 
of the PRC site manager. The project manager wil! complete a Corrective Action Request Form 
(Figure 13-1) and immediately notify the PRC TES 12 QA manager. The PRC TES 12 QA 
rnanager, project manager, or their designees are responsible for identifying the causes of the 
problems and developing solutions. 
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FIGURE 13-1 

CORRECTIVE ACTION REQUEST FORM 

PRC Eavtrcnxntai Management, Inc. 

Corr.ct,ve Actioei Reqtset Foriss QA/QC Level 

Pro,ect,Con-ac t No 

Work Assinment Number: 

Site Location: 

Firm: 

To (Work A3signment Managerj: 

From i Reviewerj 

Date: 

Description o( ProbLem: 

Corrective Action Requested: 

Signature 

 

The above corrective action must be cornpLeted by: 

Corrective Action Taken:  

Date) 
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FIGURE 13-1 (continued) 

CORRECTIVE ACTION REQUEST FORM 

QA/QC Level ____ 

Wotk Asa*gnment Man&ger: 

(Subcontr&ctor QA Manager) 

Acknowiedgement o( Receipt 

lln&ttsliDatej 

Reviewer 

Corrective Action $/is not sat*l(actory  

Correctton Act&on Compåeted 

(Initial/Datej 

R.emarki 

L lnit&ati D atej 

QAIQC Cuord&natori: 

Corrective Act&on 1/15 not aatiafactory Remarki 

(In*tialiDatej 

Diatributton: I) Originaå to project file 2) Copy to QA/QC file 3) Copy to reviewer 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Effective management of environmental measurements requires timely assessment and 
review of activities. This requires interaction among PRC personnel coilecting the data, the PRC 
project manager, the PRC Regional Manager, the PRC TES 12 program manager, and EPA 
personnel. Written reports of field activities may be necessary to provide an on-going evaluation 
of measurement data quality. These reports are produced on an as-required basis and may 
include the following: 

• QA/QC audit results and other inspection reports 

• Summary of corrective action activities, including any unresolved 
problems or past-due corrective actions 

• Summary of unscheduled equipment maintenance activities 

• Summary of any QAPjP changes 

• Summary of project QA/QC activities and status 

Reports of this type will be distributed to the PRC project manager, Regional Manager, TES 12 
QA manager, and EPA WAM. 

Routine QA/QC reports for TES 12 (contract number 68-W9-0009) are prepared by the 
PRC Regional Manager and submitted to the PRC TES 12 QA manager (PRC, 1988). If 
significant QA/QC activities concerning the RBT O&M appear in this program QA/QC report, 
these QA/QC activities wi11 also be described in the monthly progress reports for the RBT O&M 
project. 

PRC will submit a report at the completion of the field investigation planned for the RBT 
O&M. The report will contain a separate QA/QC section summarizing data quality information 
and identifying any significant QA/QC activities that occurred during the investigation. 
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